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PURPOSE: To obtain a perfecting press which can be 


reduced in installation space and paper feed path with 


the smaller number of paper feed rollers, feed direction 


change-over plates, and the like. 





CONSTITUTION: Paper printed on one surface thereof 
is discharged on a discharged paper receiver 3, which is 
provided on the upper surface of a body 1, through a 
first reversing path 6. By reversely rotating a paper 
supply/ discharge means 13, the paper on the 
discharged paper receiver 3 is returned onto the first 
reversing path 6. Furthermore, the paper is led onto a 
second reversing path 7 by a feed direction change-over 
plate 9 to be again supplied to the upstream of a paper 7 
feed path 5. The paper is printed on the other surface 
thereof. The perfected paper is discharged on the 
discharged paper receiver 3 through the first reversing 
path 6 by again rotating the paper supply/discharge 
means 13 forward. In addition, the discharged paper 
receiver 3 formed by using the upper surface of the 
body 1 also serves as a switchback path. 
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(54) [Title of the Invention] TWO-SIDED PRINTING APPARATUS 

(57) [Abstract] 

[Object] To provide a two-sided printing apparatus, 
whereby the space required for setting thereof is reduced, 
and the number of conveyance paths for paper sheets is 
reduced, so that the number of rollers for conveying paper 
sheets and that of conveyance direction changing plates can 
be decreased. 

[Construction] A paper sheet after one-sided printing is 
discharged into a discharge paper receptacle 3 disposed in 
the upper part of the body 1, via a first reverse path 6. 
By reversing the rotation of a paper feeding discharging 
means 13, a paper sheet in the discharge paper receptacle 3 
is returned to the first revere path 6, and is guided to a 
second reverse path 7 via a conveyance direction changing 
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plate 9 to be supplied to the upstream side of a paper 
conveyance path 5 again. Then, printing is carried out on 
the opposite side of the paper sheet, and by rotating the 
paper feeding discharging means 13 in the forward direction, 
the paper sheet after two-sided printing is discharged into 
the discharge paper receptacle 3 via the first reverse path 
6. The discharge paper receptacle 3 formed by utilization 
of the upper face of the body 1 is used as a switch back 
path . 
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[Claim] 

[Claim 1] A two-sided printing apparatus comprising a body 
in which a printing unit is contained, and a discharge paper 
receptacle is formed on the upper face thereof, a paper 
conveyance path connected to a paper feeding portion and 
passing the printing unit, a first reverse path extending 
from the downstream side of the paper conveyance path and 
being bent upwardly in the direction to the discharge paper 
receptacle, a second reverse path branching from the mid- 
stream of the first reverse path in the tangential direction, 
passing under the printing unit, and being bent upwardly to 
be incorporated into the upstream side of the first 
conveyance path, a conveyance direction changing plate 
rotatably disposed in the branching path of the first 
reverse path and the second reverse path, a paper conveyance 
means disposed in the paper conveyance path and in the 
second reverse path, and a paper feeding discharging means 
rotatable in the forward and reverse directions and provided 
in the first reverse path between the discharge paper 
receptacle and the conveyance direction changing plate. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a two-sided printing apparatus. 
[0002] 
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[Description of the Related Art] Conventionally, a two- 
sided printing apparatus shown in Fig. 4 has been known. 
That is, a paper sheet placed in a paper cassette 4 disposed 
in the bottom part of the body 2 0 of a printing apparatus is 
fed onto a paper- sheet conveyance path 5 by means of a paper 
feeding roller 11. The paper sheet is supplied to a 
printing unit 2 by means of sheet conveyance rollers 12 . 
The paper sheet, after one-sided printing, is moved toward a 
paper discharge tray 21 disposed on a side of the body 2 0 by 
means of sheet conveyance rollers 12 to be discharged 
therein. Subsequently, when a sensor 14 detects the rear 
end of the paper sheet moving from the printing unit 2 
toward the sheet -discharge tray 21, the rotation of sheet 
feeding discharging rollers 13 is reversed. The paper sheet 
is guided to the upper stream side of the sheet conveyance 
path 5, via a conveyance direction changing plate 22 and a 
reverse path 22 extending over the printing unit 2. Thus, 
the paper sheet is supplied to the printing unit 2 by means 
of sheet conveyance rollers 12 again. The paper-sheet after 
printing is conveyed toward the paper-discharge tray 21. 
The conveyance direction changing plate 2 3 is maintained in 
such a state as to close the paper conveyance path 5 due to 
its own weight, and thereby, the plate 23 can guide the 
paper sheet in the direction from the paper-discharge tray 
21 to the reverse path 22. The conveyance direction 
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changing plate 23 is rotated upwardly to open, when the 
pressure of a paper sheet moving from the printing unit 2 
toward the paper-discharge tray 21 is applied. 
[0003] Other conventional examples will be described with 
reference to Figs. 5 to 7 . Parts having the same structures 
as the parts explained with reference to Fig. 4 will be 
described using the same reference numerals. Referring to 
the examples of Figs . 5 and 6 , in the case of a two-sided 
printing apparatus shown in Fig. 5, a paper sheet in a paper 
cassette 4 attached to the side face of the body 20 of the 
printing apparatus is fed onto the paper conveyance path 5 
by means of the paper feeding roller 11. The paper sheet is 
supplied to the printing unit 2 by means of the paper 
conveyance rollers 12. The paper sheet, after one-sided 
printing, is guided to a discharged paper receptacle 3 
formed on the upper face of the body 2 0 by means of a 
conveyance direction changing plate 24 and discharged in the 
receptacle by means of paper discharge rollers 25. For two- 
sided printing, the conveyance direction changing plate 24 
is rotated by means of a solenoid 26, as shown in Fig. 6. 
The paper sheet conveyed from the printing unit 2 is guided 
to a reverse path 27, which is bent downwardly, by means of 
the conveyance direction changing plate 24. The paper sheet 
guided to the reverse path 27 is further guided to a switch- 
back path 28 by means of paper conveyance rollers 12 and 
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paper feeding discharging rollers 13. When the sensor 14 
detects the rear end of the paper sheet, the paper feeding 
discharging rollers 13 are rotated in the reverse direction, 
and thereby, the paper sheet is guided to the upstream side 
of the paper conveyance path 5 by means of a conveyance 
direction changing plate 23. Then, printing is carried out 
on the back side of the paper sheet by the printing unit 2 . 
The paper sheet, after the printing, is discharged into the 
paper discharge receptacle 3 disposed in the upper part, via 
the conveyance direction changing plate 24 rotated 
downwardly due to the return-operation of the solenoid. In 
this example, the conveyance direction changing plate 23 is 
rotated due to its own weight, and hence, the plate 23 is 
maintained in such a state as to guide a paper sheet from 
the switch-back path to the upstream side of the paper 
conveyance path 5. The conveyance direction changing plate 
23 is rotated upwardly, when the pressure of a paper sheet 
moving from the reverse path 2 7 toward the switch-back path 
28 is applied. Thereby, a paper sheet can pass the plate 23. 
[0004] Fig. 7 shows an example of a conventional two-sided 
printing apparatus. In the case of one-sided printing, a 
paper sheet in the paper cassette 4, disposed in the bottom 
part of the body 2 0 of a printing apparatus, is fed onto the 
paper conveyance path 5 by means of the paper feeding roller 
11. The paper sheet is supplied to the printing unit 2 by 
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means of the paper conveyance rollers 12. The paper sheet, 
after one-sided printing, is guided by means of a conveyance 
direction changing plate 2 9 to be discharged into a paper 
discharge tray 21 attached on a side of the body 20, by 
means of the paper discharge rollers 25. In the case of 
two-sided printing, a paper sheet, conveyed from the 
printing unit 2, is guided to a reverse path 30 extending 
over the printing unit 2, via a conveyance direction 
changing plate 29. The paper sheet guided to the reverse 
path 30 is conveyed to a switch-back path 28 by means of the 
paper conveyance rollers 12 . When the sensor 14 detects the 
rear end of the paper sheet, the rotation of paper feeding 
discharging rollers 13 is reversed. Thus, the paper sheet 
is guided to the upstream side of the paper conveyance path 
5 by means of a conveyance direction changing plate 9, so 
that the paper sheet is supplied to the printing unit 2 
again, and then is conveyed toward the paper discharge tray 
21. In this process, printing is carried out on the back 
side of the paper sheet. In this example, one 2 9 of the 
conveyance direction changing plates is driven by means of a 
solenoid. The other conveyance direction changing plate 9 
is rotated around a shaft 10 in the anti-clockwise direction 
by means of a weight to come into contact with a stopper 
(not shown) and rest. Thereby, the conveyance direction 
changing plate 9 is kept in the state that it can guide a 



paper sheet to the paper conveyance path 5 . The conveyance 
direction changing plate 9 is rotated in the horizontal 
direction, when the pressure of a paper sheet moving from 
the reverse path 30 toward the switch back path 28 is 
applied. Thereby, the paper sheet can pass the plate 9. 
[0005] 

[Problems to be Solved by the Invention] Referring to the 
apparatus shown in Fig. 4, in the case of two-sided printing, 
it is necessary to provide the paper discharge tray 21 on 
the side face of the body 20, so that a paper sheet after 
printing can be returned to the reverse path 22. For this 
purpose, a large space for setting the body 2 0 is required. 
Similarly, as to the apparatuses shown in Figs. 5 and 6, it 
is necessary to provide the switch back path 28 in the side- 
face part of the body 2 0 so that a paper sheet after 
printing is returned to the reverse path 27. Similarly, as 
to the apparatus shown in Fig. 7, for the purpose of 
returning the paper sheet after printing to the upstream 
side of the paper conveyance path 5, it is necessary to 
provide the switch back path 2 8 in the side part of the body 

2 0 and the paper discharge tray 21 in the other side part of 
the body 20. Thus, the space for setting the body 20 is 
large. Moreover, in the case where the switch back path 28 
is provided separately from the discharged paper receptacle 

3 and the paper discharge tray 21, as shown in Figs. 5 and 7, 
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the conveyance paths for paper sheets become more 
complicated. Thus, problematically, the numbers of rollers 
for conveying paper sheets and conveyance direction changing 
plates become larger, and the cost becomes high. There is 
known a printing apparatus in which for two-sided printing, 
an intermediate tray for storing a reversed paper sheet is 
provided in the body of the apparatus (not shown) . This 
intermediate tray tends to be stained, since it stores paper 
sheets directly after printing. It is troublesome to clean 
the intermediate tray which is provided inside the body. 
[0006] 

[Means for Solving the Problems] The present invention 
comprises a body in which a printing unit is contained, and 
a discharge paper receptacle is formed on the upper face 
thereof, a paper conveyance path connected to a paper 
feeding portion and passing the printing unit, a first 
reverse path extending from the downstream side of the paper 
conveyance path and being bent upwardly in the direction to 
the discharge paper receptacle, a second reverse path 
branching from the mid- stream of the first reverse path in 
the tangential direction, passing under the printing unit, 
and being bent upwardly to be incorporated into the upstream 
side of the first conveyance path, a conveyance direction 
changing plate rotatably disposed in the branching path of 
the first reverse path and the second reverse path, a paper 



conveyance means disposed in the paper conveyance path and 
in the second reverse path, and a paper feeding discharging 
means rotatable in the forward and reverse directions and 
provided in the first reverse path between the discharge 
paper receptacle and the conveyance direction changing plate 
[0007] 

[Operations] A paper sheet is fed from the paper feeding 
portion to the printing unit via the paper conveyance path. 
The paper sheet after printing is conveyed in the first 
reverse path to be guided to the paper feeding discharging 
receptacle on the upper face of the body by means of the 
conveyance direction changing plate and be discharged 
therein by means of the paper feeding discharging means. By 
reversing the rotation of the paper feeding discharging 
means, the paper sheet in the discharge paper receptacle is 
returned to the first reverse path, and is guided to the 
second reverse path by means of the conveyance direction 
changing plate. Then, the paper sheet is supplied to the 
upstream side of the paper conveyance path again. Thereby, 
printing can be carried out on the opposite side of the 
paper sheet by means of the printing unit. Then, by 
rotating the paper feeding discharging means in the forward 
direction again, the paper sheet can be discharged into the 
discharge paper receptacle via the first reverse path while 
it is guided by means of the conveyance direction changing 



plate. Moreover, the discharge paper receptacle is formed 
by utilization of the upper face of the body, and moreover, 
the discharge paper receptacle can be used as a switch back 
path. Thus, the space where the body is to be set can be 
reduced. Moreover, the number of conveyance paths for paper 
sheets can be reduced. Thereby, the number of rollers for 
conveying paper sheets and that of conveyance direction 
changing plates can be decreased. 
[0008] 

[Embodiment] A first embodiment of the present invention 
will be described with reference to Figs. 1 and 2. Parts 
having the same structures of the parts described with 
reference to Figs. 4 to 7 will be designated by the same 
reference numerals to be explained. Reference numeral 1 
designates the body of a printing apparatus. A printing 
unit 2 is contained in the body 1. A discharge paper 
receptacle 3 is formed on the upper face of the body 1. A 
paper feeding cassette 4 for feeding a paper sheet is 
detachably mounted onto a side face of the body 1. Moreover, 
a paper conveyance path 5 starting from the front end of the 
paper feeding cassette 4 and extending so as to pass the 
printing unit 2, a first reverse path 6 starting from the 
downstream side of the paper conveyance path 5 and extending 
so as to be upwardly bent toward the discharge paper 
receptacle 3, and a second reverse path 7 branching from the 



mid-stream of the first reverse path 5 in the tangential 
direction to extend downwardly, pass under the printing unit 
6, be upwardly bent, and be incorporated into the upstream 
of the paper conveyance path 5 are provided in the body 1 . 
A conveyance direction changing plate 9 having a weight at 
the lower end thereof is provided rotatably around a shaft 
10 in the branching path of the first reverse path 6 and the 
second reverse path 7. Moreover, a paper feeding roller 11 
and paper conveyance rollers 12, which are means for 
conveying paper sheets, respectively, are provided in the 
paper conveyance path 5. Paper conveyance rollers 12, which 
are means for conveying paper sheets, are provided in the 
second reverse path 7. Paper feeding discharging rollers 13, 
which are means for feeding and discharging paper sheets, 
are provided in the first reverse path 6 between the 
discharge paper receptacle 3 and the conveyance direction 
changing plate 9. The paper feeding roller 11 is connected 
to a motor (not shown) rotatable in one direction via a 
clutch (not shown) . The roller 11 is rotated by 360 degrees 
and rests. The paper conveyance rollers 12 are driven by 
means of the motor in one direction. The paper feeding 
discharging rollers 13 are connected to a motor (not shown) 
rotatable in the forward and reverse directions. Moreover, 
a sensor 14 for optically detecting a paper sheet is 
provided in the first reverse path 6 between the conveyance 



direction changing plate 9 and the paper feeding discharging 
roller 13. 

[0009] In the above-described configuration, a paper sheet 
in the paper feeding cassette 4 is fed onto the paper 
conveyance path 5 by means of the paper feeding roller 11. 
Printing is carried out on the paper sheet by the printing 
unit 2 in the process in which the paper sheet is conveyed 
to the first reverse path 6 by means of the paper conveyance 
rollers 12. The conveyance direction changing plate 9 is 
ordinarily maintained in the state in which the plate 9 
stands upright due to the gravity force of the weight 8. In 
this state, the intermediate portion of the first reverse 
path 6 is closed by the conveyance direction changing plate 
9 as shown in Fig. 2(a) . However, as shown in Fig. 2(b), 
the conveyance direction changing plate 9 is rotated in the 
anticlockwise direction due to the pressure applied by the 
front end of the paper sheet 15, so that the paper sheet 15 
can pass the conveyance direction changing plate 9. Thereby, 
the paper sheet 15 after printing is guided to the discharge 
paper receptacle 3 on the upper face of the body 1. 
[0010] To print on the opposite side of the paper sheet 15, 
the paper sheet 15 after one-sided printing is guided to the 
discharge paper receptacle 3; and when the rear end of the 
paper sheet 15 is detected by the sensor 14, the detection 
signal of the sensor 14 causes the motor to rotate in the 
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reverse direction so that the rotation of the paper feeding 
discharging roller 13 is reversed, as seen in Fig. 2(c). 
Thereby, the paper sheet 15 in the discharge paper 
receptacle 3 is returned to the first reverse path 6. As 
shown in Fig. 2(d), the paper sheet 15 is guided to the 
second reverse path 7 by means of the conveyance direction 
changing plate 9 restored due to the gravity force of the 
weight 8. When the sensor 14 detects the passage of the 
paper sheet 15, the detection signal causes the motor to 
stop, the motor driving the paper feeding discharging roller 
13. This state is shown in Fig. 2(e). Subsequently, the 
paper sheet 15 is supplied to the upstream side of the paper 
conveyance path 5 again by means of the paper conveyance 
rollers 12 provided in the second reverse path 7. The paper 
sheet is supplied to the printing unit 2 by means of the 
paper conveyance rollers 12 provided in the paper conveyance 
path 5, where printing is carried out. Then, the paper 
feeding discharging roller 13 is rotated in the forward 
direction again. Thereby, the paper sheet 15 after both- 
sided printing is guided by the conveyance direction 
changing plate 9, and is discharged in the discharge paper 
receptacle 3 via the first reverse path 6. Fig. 2(f) shows 
this state. 

[0011] As described above, the discharge paper receptacle 3 
is formed utilizing the upper face of the body 1, and for 
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two-sided printing, the discharge paper receptacle 3 is used 
as a switch back path. Therefore, the space where the body 
1 is to be set can be reduced. In addition, the conveyance 
paths for paper sheets 15 can be reduced. Further, in 
addition, the number of the rollers for conveying paper 
sheets 15 and that of the conveyance direction plates can be 
reduced. Moreover, the conveyance direction changing plate 
9 can be rotated by use of the pressure of a paper sheet 15, 
and the position thereof can be restored by the weight of 
the weight 8. Therefore, a power source for driving the 
conveyance direction changing plate 9 can be omitted. Thus, 
the cost reduction can be effectively realized. Furthermore, 
for two-sided printing, it is not necessary to provide the 
intermediate tray to store a reversed paper sheet in the 
bottom part of the body 1 . Troubles with which the 
intermediate tray is cleaned can be eliminated. 

[0012] Hereinafter, a second embodiment of the present 
invention will be described with reference to Fig. 3. 
According to this invention, a paper feeding cassette 4 is 
disposed in the bottom part of the body 1. A paper 
conveyance path 5 is bent in the direction to the front end 
of the paper feeding cassette 4 . The other structure and 
the operations are the same as those of the first embodiment. 
Thus, the description is omitted. 

[0013] 
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[Advantages] The present invention comprises a body in 
which a printing unit is contained, and a discharge paper 
receptacle is formed on the upper face thereof, a paper 
conveyance path connected to a paper feeding portion and 
passing the printing unit, a first reverse path extending 
from the downstream side of the paper conveyance path and 
being bent upwardly in the direction to the discharge paper 
receptacle, a second reverse path branching from the mid- 
stream of the first reverse path in the tangential direction, 
passing under the printing unit, and being bent upwardly to 
be incorporated into the upstream side of the first 
conveyance path, a conveyance direction changing plate 
rotatably disposed in the branching path of the first 
reverse path and the second reverse path, a paper conveyance 
means disposed in the paper conveyance path and in the 
second reverse path, and a paper feeding discharging means 
rotatable in the forward and reverse directions and provided 
in the first reverse path between the discharge paper 
receptacle and the conveyance direction changing plate. 
Accordingly, a paper sheet is fed from the paper feeding 
portion to the printing unit via the paper conveyance path. 
The paper sheet after printing is conveyed in the first 
reverse path to be guided to the paper feeding discharging 
receptacle disposed on the upper face of the body by means 
of the conveyance direction changing plate and be discharged 
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therein by means of paper feeding discharging means. By 
reversing the rotation of the paper feeding discharging 
means, the paper sheet in the discharge paper receptacle is 
returned to the first reverse path, and is guided to the 
second reverse path by means of the conveyance direction 
changing plate. Then, the paper sheet is supplied to the 
upstream side of the paper conveyance path again. Thereby, 
printing can be carried out on the opposite side of the 
paper sheet by means of the printing unit. Then, by 
rotating the paper feeding discharging means in the forward 
direction again, the paper sheet is discharged into the 
discharge paper receptacle via the first reverse path while 
the sheet is guided by means of the conveyance direction 
changing plate. The discharge paper receptacle is formed by 
utilization of the upper face of the body, and moreover, the 
discharge paper receptacle can be used as a switch back path. 
Thus, the space where the body is to be set can be reduced. 
Moreover, the number of conveyance paths for paper sheets 
can be reduced. Thereby, the number of rollers for 
conveying paper sheets and that of conveyance direction 
changing plates can be decreased. Accordingly, the cost 
reduction can be realized. 
[Brief Description of the Invention] 

[Fig. 1] Fig. 1 is a front view of a first embodiment of 
the present invention. 
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[Fig. 2] Fig. 2 is a partial front view showing the reverse 
operation of a paper sheet with time. 

[Fig. 3] Fig. 3 is a front view of a second embodiment of 
the present invention. 

[Fig. 4] Fig. 4 is a front view of a conventional example. 
[Fig. 5] Fig. 5 is a front view showing the paper discharge 
state of another conventional example. 

[Fig. 6] Fig. 6 is a front view showing the two-sided 
printing of a paper sheet after printing. 

[Fig. 7] Fig. 7 is a front view of a third conventional 
example . 

[Reference Numerals] 
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